This note states necessary and sufficient conditions for the existence of a linear state feedback controller such that a second-order bilinear system has a globally asymptotically stable closed loop. A suitable controller is constructed for each system which satisfies the conditions.
The quadratic criterion of (7) is physically well motivated, with the weighting coefficient X being completely defined a priori from the dynamics of the problem. It is possible that many other optimization problems can be successfully posed in this framework and solved in a more truly optimal manner rather than by the classical LR (Q 2 01 formulation where the quadratic weighting coefficients (generally) are iteratively specified by trial-and-error by the system designer on the basis of experimental studies. , [7] . These papers derive sufficient conditions and construct controllers to stabilize systems which meet specific and quite restrictive requirements. In our opinion, a significant understanding of bilinear systems will not be possible until more systematic analysis has been.
accomplished. and this note represents a step in that direction. Specifically, we give necessary and sufficient conditions for the existence of a constant linear feedback controller to stabilize (1). Even given the limited scope of this problem, it is safe to say that the statement of necessaq and sufficient conditions is deceptively simple, and is possible only because of recent results in the stability of quadratic systems developed by the authors [5] . These results depend heavily upon that work. such that for some c E R *, for u 9 c'x, the resulting second-order closedloop system
is globally asymptotically stable (GAS). This problem is completely resolved by Theorem 1, stated below. It is worth remarking that a scalar bilinear system can never be made GAS using constant linear state feedback [8] ; hence, the apparently restrictive conditions of Theorem 1 should not seem surprising. In the sequel, we assume that b # 0 and ID1 # 0, and we will adopt the notation and definitions used in [SI. Briefly We present some preliminary results in Section 11. then discuss condition i) of Theorem 1 in Section 111. condition ii) in Section IV. and finally provide a proof of Theorem 1 by way of summaq in Section V. A construction for a stabilizing linear constant controller is provided in the proof of each case, and reviewed in the summary.
PRELIMINARY RESULTS
Evidently. system (3) has a definite symmetric part. This question is resolved by the following lemma and its corollaries.
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h'ote that any other choice of c leads to an indefinite form for [Q + gr'],. (1 E ( 1 , ) In order for this construction to work. Accordingly. In the sequel. the icrminology   ~r h~~~r~~g~~~~~~~~~~r h a l l d c s i g n a t c d E ( h~i l .~D " i s n o d a l . a n d r l~( h~i f Hence, if c yg. then stabilizable in the sense of LTI pole-placement. Hence, the conditions for stabilizability in this case are more restrictive, and are given as follows. If D is neither focal nor singular. then (3) is never GAS, according to Lemma 1 (Section 11). Thus, Theorem 1 lists complete necessary and sufficient conditions for stabilizability, as claimed.
